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Abstract. The strategy for qualifying a FSP system could have a significant programmatic impact. The US has not qualified 
a space fission power system since launch of the SNAP-10A in 1965. This paper explores cost-effective options for 
obtaining data that would be needed for flight qualification of a fission system. 

Qualification data could be obtained from both nuclear and non-nuclear testing. The ability to perform highly realistic non- 
nuclear testing has advanced significantly throughout the past four decades. Instrumented thermal simulators were developed 
during the 1970s and 1980s to assist in the development, operation, and assessment of terrestrial fission systems. 

Instrumented thermal simulators optimized for assisting in the development, operation, and assessment of modern FSP 
systems have been under development (and utilized) since 1998. These thermal simulators enable heat from fission to be 
closely mimicked (axial power profile, radial power profile, temperature, heat flux, etc.) and extensive data to be taken from 
the core region. For transient testing, pin power during a transient is calculated based on the reactivity feedback that would 
occur given measured values of test article temperature and/or dimensional changes. The reactivity feedback coefficients 
needed for the test are either calculated or measured using cold/warm zero-power criticals. In this way non-nuclear testing 
can be used to provide very realistic information related to nuclear operation. Non-nuclear testing can be used at all levels, 
including component, subsystem, and integrated system testing. 

FSP fuels and materials are typically chosen to ensure very high confidence in operation at design bumups, fluences, and 
temperatures. However, facilities exist (e.g. ATR, HFIR) for affordably performing in-pile fuel and materials irradiations, if 
such testing is desired. Ex-core materials and components (such as alternator materials, control drum drives, etc.) could be 
irradiated in university or DOE reactors to ensure adequate radiation resistance. Facilities also exist for performing warm and 
cold zero-power criticals. 
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Nuclear Surface Power Systems 
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Deploy system, startup, operate, demonstrate shielding 
Provide heat and electricity for camp site / outpost 
Support science, permanently shaded ISRU demo 
Operational experience prior to first human mission 
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Workhorse System Must Be Affordable 




0 

0 

0 

0 

_Q 
+- • 
to 

E 


0 

+-> 

w 

>> 

0 

1 

0 

<: 

o 

CL 

0 

o 

0 

1= 

3 

0 


0 

0 

0 0 

0 E 
=j+- 

CT0 
0 0 
■a c 
0 C 


0 

> 

0 


0 


■*“ 0 

° F 
0.E 

0 0 c/) 
+-S= 

0 — c 

1 E 2 

I! CCto 
E 

Si'S 

> 4 a 0 
0| E 

0 0 .2 

o 0 z. 

0.0 "D 
m C 0 

8«5 

0 E o 

0 *t-O 
* 0 c 
< 0.0 


0 

jz 
-*— « 

0 

0 

E 

o 

o 

0 

.Q 

■+-» 

0 

o 

o 

0 

E 

0 

s_ 

0 

0 

’v_ 

0 

‘O 

O 0 

o > 

0 ^ 
-Q ^ 
0 0 

gl 

O Q. 


0 

o o'-e^DD 

« 0 c rn 

• “O i— -j to 

> j? S- 2 g 

5 0 O cnP* 

co-lggc 

o oP > o 

0 ■— 0 FT 0 
ms £° ° 

0^33° 

■~>.LL_ 4— > s — 

. _ 0 0)0 
O "0 £rr C «> 

^ re § 

-ogga 

* §Sci 2 
3^_c O'o 
CD -= 0)'-S =5 

0 0 T-'S 
EEo^-f 
o >,co--' 


_ — 0 CO O 

a- o 0 Jg ^ 

~ O > 0 


O E co E 0 
0 
> 


E 

E 

4— > 

o 

0 

CL 

0 

4-^ 

<nm 

45 CD 
-O 

^>- 

>LL 

5 C 

Is 

^cd 

‘O JL 
0£ 
LL O 

0 « 
^0 


0 


0 0 5? 0 


;dc E 6 


0 


X 

3 


0-0 
0 o 

LL 0 


m 

CM 

CM 

</> 


O 

4 — • 

0 
0 
0 
DC 

1 

0 
4 — > 
0 


O) 

_l 

*0 

O 

0 

E 

E 

o 

O 

0 


co 


5° 

§ID 
— if) 

0 V 
1 — V 

CD^ 

Q-c 
o o 


T3 

0 

"0 
4 — ' 
0 


0 

S_ 

0 

> 

c 

o 

o 


>*a> 

3 ^ 

to 

s_ Cl 

O o 

4 —* X 

o c 
0 - 

0^ 
<!o 
O 0 

— Q_ 

DC 0 
H o 

^ E 
:> co 
0 
CO 0 

cmE 


Search for innovative approaches to reducing FSP 
development and utilization cost 




Qualification Testing for FSP Concept 
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The fidelity of non-nuclear tests can be extremely high, if desired. The 
maximum achievable fidelity likely exceeds that required for development 
and qualification. The optimum desired level of fidelity should be 
determined early in the program. 
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